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ABSTRACT: 
Abstract 

An aqueous coating composition which is selfdrying or is crosslinked by external agents, 
processes and dispersions for its preparation and its use. The coating composition comprises: 

I) 40 to 100% by weight of a film-former in the form of an aqueous dispersion of one or 
more polyurethane resins having a number-average molecular mass (Mn) of from 2500 to 
1,000,000 and a content of ionic groups, groups which can be converted to ionic groups, 
and/or hydrophilic groups of from 5 to 200 meq per 100 g of solid resin, and at least one 
CM-acid group per molecule and a OH-number of 0 to 100, wherein some or all of the 
Ch-acid groups can be reacted with one ore more compounds which are able to react with at 
least two CH-acid groups for chain-lengthening, and IT) 60 to 0% by weight of one or more 
crosslinkers based on compounds which can react with at least two CH-acidic groups, based 
on formaldehyde condensation resins and/or polyisocyanates containing free or blocked 
isocyanate groups, the percentages by weight of I) and II) relating to the resin solids content 
and adding up to 100% by weight, and optionally pigments, fillers, organic solvents and/or 
conventional coating additives. 

CLAIMS: Show all claims 

*** Note: Data on abstracts and claims is shown in the official language in which it was 
submitted. 
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An aqueous coating composition which is self- 
drying or is crosslinked by ext mal agents, process s 
and dispersions for its preparation and its use. The 
coating composition comprises : 

D 40 to 100% by weight of a film- former in the form 
of an aqueous dispersion of one or more polyur ethane 
resins having a number -average molecular mass (Mn) 
of from 2500 to 1,000,000 and a content of ionic 
groups, groups which can be converted to ionic 
groups, and/or hydrophilic groups of from 5 to 
200 meq par 100 g of solid resin, and at least one 
CH-ac1d group per molecule and a OH-number of 0 to 100, 
wherein some or all of the Ch-acld groups can be reacted with 
one ore more compounds which are able to react with at least 
two CH-acid groups for chain- lengthening, and 



II) 60 to 0% by weight of one or more crosslinkers 
based on compounds which can react with at least two 
CH-acidio groups, based on formaldehyde conden-ation 
resins and/or polyisocyanatea containing free or 
blooked isocyanate groups, 

the percentages by weight of I) and II) relating to the 
resin solids content and adding up to 100% by weight, 
.nd optionally pigments, fillers, organic solvents and/or 
conventional ooating additives. 
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Patent Claims 

1. Aqueoua coating composition which is self -drying 
or crosslinks by means of external agents, comprising 

I) 40 to 100% by weight of a film* former in the form of 
an aqueous dispersion of one or more polyur ethane 
resins having a number -average molecular mass (Mn) of 
from 2,500 to 1,000,000 and a content of ionia groups, 
groups which can be converted to ionic groups, and/or 
hydrophilic groups of from 5 to 200 meq per 100 g of 
solid resin, and at least one CH-acidlc group per 
molecule, and a QH-number of 0 to 100, wherein some or all of the 
CH-acid groups can be reacted with one or more compounds which 
are able to react with at least two CH-acid groups for chain- 
lengthening, and 

IX) 60 to 0% by weight of one or more crosslinkers 
based on compounds which can react with at least two 
CH- acidic groups, based on formaldehyde condensation 
resins and/or polyiaocyanates containing free or 
blocked isocyanate groups, 

the percentages by weight of Z) and XI) relating to the 
resin eolids content and adding up to 100% by weight, 
and optionally pigments, fillers, organic solvents and/or 
conventional coating additives, 

2. Aqueous coating composition according to Claim 1, 
in Which the compounds of component X) and/or XX) which 
can react with at least two CH- acidic groups are 
aldehydes containing one or more aldehyde functions 

and/ or free or blocked polyiaocyanates containing an average at 
least 1.5 isocyanate functions per molecule. 

3. Aqueous coating composition according to Claim 2, 
in which the aldehyd is formaldehyde and/or glyoxal and 
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the polyisocyanate^.8 a diisocyanate. 

4. Aqueous flying composition according on of 
th prec ding claims, in which th polyurethan resin is 
chain- 1 ngthened via the" CH- acidic group* and has a 

5 number- average molecular mass (Mn) of from 30,000 to 
1,000,000, 

5. Aqueous coating composition according to one of 
Claims 1 to 3, in which the polyurethane resin containing 
CH- acidic groups has not been chain- lengthened and has a 

10 number -average molecular imbb (Mn) of from 5000 to 
50,000, 

6. ' Aqueous coating composition according to one of 
Claims 1 to 5, which contains in component 1) one or more 
additional binders in an amount of up to 95 X by weight of the 
resin solids content of component I). 



15 7. Aqueous coating composition according to one of 

the preceding claims, in which component I) contains one 
or more di- and/or polyamines containing primary and/or 
secondary amino groups. 

6. Process for the preparation of an aqueous disper- 

20 sion of polyurethane vaixiB which is suitable as compo- 
nent X) according to one of Claims 1 to 4, having a 
number -average molecular mass (Mn) of from 5000 to 
1, 000, 000 and a content of ionic groups/ groups which can 
be converted to ionic groups, and/or hydrophilic groups 
25 of from 5 to 200 meq per 100 g of solid resin, charac- 
terised in that 

one or more water-dispersible polyurethane resins 
containing ionic groups, groups which can be converted 
to ionic groups, and/or hydrophilic groups and at 
30 least one CH-acidic group per molecule and having a 

number -average molecular mass (Mn) of from 2500 to 
50,000 is or are reacted 
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in an aqueous or nonaqueous medium with 
one or mor compounds which can react with at least 
two CH- acidic groups for chain- lengthening, and 
a reaction product obtained in a nonaqueous m diurn is 
optionally transferred to the aqueous phase* 
9. Process according to Claim 8, characterized in 

that the compound which can react with two CH- acidic 
groups is an aldehyde containing one or more aldehyde 
functions and/or a polyisocyanate containing on average 
at least 1.5 isocyanate functions per molecule, in 
particular formaldehyde, "glyoxal and/or a diisocyanate. 
10* Process for the preparation of an aqueous disper- 

»ion of polyurethane resins which is suitable as compo- 
nent IA) according to one of Claims 1 to 3 and 5 to 7, 
characterized in that 

- one or more polyurethane resins which contain hydroxyl 
groups and may contain urea groups, and contain at 
least one ionic group, group capable of ion formation 
and/or hydrophillc group per molecule and has an OH 
number of from 10 to 150 is or are reacted in an 
anhydrous medium with 

- one or more compounds containing at least one func- 
tional group which is suitable for reaction with 
OH groups and additionally contains at least one 
CH-acidic group, and 

some or all of the groups capable of ion formation 
which are present in the resulting product are con- 
verted to the ionized form, and the resulting product 
is transferred to the aqueous phase* 
11. Process according to Claim 10, characterized in 

that the compound which is reactive with OH groups and 
contains at least one CH-acidic group is a carboxylic 
acid containing CH-acidic groups, an activated derivative 
thereof, a dike tone or a dike tens adduct, optionally 
together with alcohols and esterification auxiliaries* 
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12. Use of the aque^^fcoating compositions of any of c^^s 1 to 7 

for coating of industrial tools, automobiles or parts thereof. 



13, Use of the aqueous coating compositions of any of claims 1 to 7 
as basecoats for multilayer coatings. 
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' 5 The invention relate* to water- thinnabls coating 

compositions, to their preparation from polyurathan© 
resin dispersions which are suitable for thie purpose, 
and to the use of the coating coapoeitione. 

In automotive finiehee in particular, but also in 

10 other eectore in which coatings having a good decorative 
effect and, at the same time, good corroeion protection 
are desired, it le known to provide substrates with a > 
plurality of coats which are arranged over one another. 
Thie generally involves applying first a corrosion 

15 protection coat or an adhesion -promoting coat and then a 
stone chip-resistant coat and a coloured coating composi- 
tion, and then applying a transparent coat, i.e. in 
general a clearcoat which contains only transparent 
pigments or none at all. Metallic pigments are often used 

20 in the coloured basacoat, giving eo-called metallic 
finishes. 

The industrial practice of automotive finishing 
previously involved the uee of conventional coating 
compositions containing a high proportion of organic 

2$ solvents. On economic grounds and to reduce environmental 
pollution, efforts are being made to avoid as far as 
possible the uee of organic solvents in coatings. 

Coating compositions which contain predominantly 
water as the eolvent or dispersant, and only contain 

30 small residual amounts of organic solvents, are known. 
Likewise, the uee of polyurethane dispersions (*U disper- 
sions) in baeecoats ie known. For instance, 
M-A-0 089 497 describes metallic baeecoats which contain 
aqueous dispersions of P0. These binders contain ionic 

35 groups in the molecule. They are formed by synthesie of 
an NCO- containing prepolymer which is chain- lengthened in 



aqueous diaper a ion with 

£P-^^044 480, DE-A-30 27 198and^fc^-39 15 459 
d scribe PU^lBper»ion8 wher NCO-tarminM^rapolymers 
are chain- lengthened with water to give polyur ethanes. 
5 The resulting PU diapereiona are employed together with 
other binders in baaecoat composition* . When preparing PU 
diaperaions via NCO prepolymers, it is generally not 
poaaible to work in the absence of solvents , aince 
NCO- terminal prepolymers, even of low molecular weight, 

10 cannot be handled without adding solvents • 

DE-A-39 03 804 and DE-A-40 01 841 deacribe a 
chain- lengthening of OH- terminal or amino -functional 
prepolymers using polyisocyanates. 

In the preparation of the PU dispersions 

15 described in the above disclosures, the chain* lengthening 
of prepolymers is carried out exclusively by the forma- 
tion of C-N or C-0 bonds. No description has previously 
been given of chain- lengthening involving the formation 
of C-C bonds or the utilization of CH-acidic centres, nor 

20 has the use of such dispersions for the preparation of 
aqueous coating compositions. 

EP-A-0 367 051 discloses aqueous PU dispersions 
which carry carbonyl groups , incorporated by reaction, 
and carboxyl groups. These functionalizad polyurethanes 

25 are applied from aqueous dispersion. Zn the dry film, 
crosslinking takes place via the carbonyl groups using 
polyhydrazides, with the formation of a C-N bond. Raac- 
tiona at the carbon atom adjacent to the carbonyl group 
are not described. 

30 The known aqueous coating compositions which 

contain PU dispersions exhibit disadvantages in their 
adhesion to the subsequent coats of multicoat finishes. 
Problems occur in particular in the damp heat resistance; 
in other words, when the coatings are subjected to 

35 increased temperature and atmospheric humidity, 
delamination or bliatering ie observed. A further dis- 
advantage of such dispersions is their content of organic 
solvent. The solvent content can at best be reduced by an 
additional distillation step in the dispersion phase. 



- 3 2101845 

The object of the present invention is to provide 
low-solvent^^Rjueoua coating compositi baaed on 

polyurethane reeine, which are distinguished by good 
inter- coat adhesion in muUticoat finishes and which addi- 
tionally produc good metallic fleets. 

This object is achieved by forming the aqueous 
coating composition, one subject of the invention, which 
is self -drying or crosslinks by means of external agents, 
and comprises: 

I) 40 to 100 preferably 60 to 100 and especially 65 to 100 % by 
weight of a film- former in the form of an aqueous dispersion 
of one or more polyurethane resins having a number- average 
molecular mass (Mn) of from 2500 to 1,000,000 and a content of 
ionic groups, groups which can be converted to ionic groups 
and/or hydrophillic groups of from 5 to 200 meq per 100 g of 
solid resin, and at least one CH-acfd group per molecule* and 
a OH-number of 0 to 100, wherein some or all of the CH-acid 
groups can be reacted with one or more compounds which are 
able to react with at least two CH-acid groups for chain- 
lengthening, and 

II) 60 to 0 preferably 40 to 0 and especially 35 to 0 7. by weight 
of one or more cross linkers based on compounds which can react 
with at least two CH-acid groups or based on formaldehyde 
condensation resins and/or polyisocyanates containing free or 
blocked isocyanate groups, 



the percentage* by weight of I) and II) relating to the 
resin solids content and adding up to 100% by weight, 
and optionally pigments, fillers, organic solvents and/or 
conventional coating additives. 

In component I) there are from 5 to 200 meq 
(milli«quivalents) of ionic groups, group* which can be 
eonvortod to ionio groups, and/or hydrnphUic group! per 

100 g of solid resin. 

Where the ionic groups are anionic, they are. 
preferably present at more than IS and lose than 100 and 
particularly preferably at more than 20 and leae than 



Where the ionic groups are cationic they are 
preferably pj^nt at mor than 30 and le^than 150, 
particularly ^Plf rably at more than 45 J^pl es than 
100 meq/100 g of solid reein. 

In the case of the hydrophilic group*, the 5 to 
200 meq relate to the loweet molecular weight components 
of such groups; for example, in polyethylene oxide 
groups, to ethylene oxide units (such units are also 
called repeating units) . 

Examples of the ionic groups, groups which can be 
converted to ionic groups, and hydrophilic groups con- 
tained in component I) of the coating compositions 
according to the invention are evident from the following 
description relating to the preparation of component I) • 
They are given, for example, for the subsequently defined 
component c) . 

Examples of groups which can react with at least 
two CH- acidic groups are likewise evident from the 
following description, for example in the definition of 

component D) such as mono or polyaldebydes which can be miltl- 
functional aldehydes or condensation products of eonoaldehydes 
and/or d1- and polylsocyanates containing at least 1*5 Isocyanate 
functions per aolecule. 

The polyur ethane resins which contain at least 
one CH- acidic group and are employed in component I) of 
the coating compositions according to the invention can 
be prepared in a variety of ways. It is for example 
possible to use polyurethane resins whose preparation is 
deeoribed in EP-A-0 367 051- They are prepared by reac- 
ting 

one or more organic polylsocyanates with 
one or more compounds containing more than one group 
which is reactive with isocyanate, and at least one 
ionic group, group which is capable of ion formation, 
and/or hydrophilic group , 

one or more mono- or polyalcohols which contain at 
least one CH- acidic group, 

optionally one or more chain- lengthening agents (e.g. 
amines and/or p lyols) and 



optionally one or more polyhydroxy compound*. 

A f urth er route to the preparation^^ the disper- 
sion of a p^^prethan* r ain (component X)^p.ch contains 
at leaat one CH-acidic group proce da according to the 
5 invention by reacting: 



A) at least one polyurethane resin (component A) which contains 
hydroxyl groups and may contain urea groups, contains 
at least one ionic group, group capable of ion 
formation and/or hydrophilic group per molecule and 

10 has an OH number of from 10 to 150, preferably more 

than 15 and less than 100, in an anhydrous medium, 
with 

B) at least one compound (component B) which has at least one 
functional group suitable for reaction with at least sow 

15 of the OR groups of the polyurethane resin and addi- 

tionally contains a CH-acid group or foras a CH-acid group during 
the reaction, and 

C) converting of some or all of the groups capable of ion 
formation which are present in the resulting product 
to the ionized form, and transferring the resulting 

20 product to the aqueous phase. 



The content of CH-acidic groups in a polyurethane 
resin of component I) containing groups of this type, is 
preferably from 20 to 450 meq and particularly preferably 
more than 40 and less than 300 meg, based in each case on 
25 100 g of solid resin. 

These polyurethane reeins containing at least one 
CH-acidic group have number -average molecular masses of, 
for example, from 2,500 to 1,000,000. 

For direct use in aqueous coating oppositions, those 
30 polyurethane resins containing CH-acidic groups are used whose 
nueber- average eolecular aass (Mn) is preferably fro* 5,000 to 
500,000. Those having a mnfcer- average mlecular nss of, for 
example, frm 5,000 to 100,000 are preferred for this purpose* 
Particular preference is given to those having a nusfaer-average 
35 Molecular aass of 



•ore than 5,000 and less than 50,000 . 

Polyuretha^resins containing CH-acidic groups and having a 
relatively lot^Pker-average molecular mass of, fflBcaaple, fron 

2,500 to 50,000 are preferably subjected to chain- lengthening with 
one or more compounds which are able to react with at least two CH- 
acid groups, to furnish enhanced noleculare weights of preferably 
more than 5,000 and less than 1,000,000. 

A further subject of the invention ia therefore 
the process below for the preparation of the chain- 
10 lengthened polyurethane dispersions which can be used as 
component I), and the resulting aqueous dispersions, the 
process being characterized in that 

- one or more water-dispersible polyurethane resins 
containing ionic groups, groups which can be converted 

15 to ionic groups, and/or hydrophilic groups and at 

least one CH-acidic group per molecule and having a 
number -average molecular mass (Mn) of from 2500 to 
50,000 is or are reacted 
in an aqueous or nonaqueous medium with 

20 - one or more compounds which can react with at least 
two CH-acidic groups (component D) , for chain- 
lengthening, and 

a reaction product obtained in a nonaqueous medium is 
optionally transferred to the aqueous phase. 
25 In accordance with the invention, a polyurethane 

resin which can be used as a starting material for the 
preparation of component X) and which contains OH groups 
(component A) can be prepared by reacting, in an 
anhydrous medium 

30 a) at least one linear or branched compound which carries 
at least two groups which are reactive towards ieo- 
cyanate and has an average molecular weight of from 
60 - 10,000, preferably from 60 - 6,000, 

b) at least one organic polyieocyanate, in particular 
35 diisocyanate, 

c) at least one compound containing nor than one group 



N-hydroxyethylethylenediamin . U.ing a oufficient quan- 
tity of thi. chain- length ning agent to <*v. an NCO/OH 
ratio of J| 1.0, a chain- lengthanad hy^y- functional 
polyurathanT i- obtained which contain, lataral OH 
group. . 

All procaaaaa for the praparation f 
polyurathanaa containing OH group, can ba carriad out a. 
•ingla-.tage or multi.tage proca..... 

Thi. procdure ia d.«crib.d in. for example, 
BP-A-0 469 389. The praparation proc.eee. for 
polyur.than. diol. mentioned in thi. rafaranc. can ba 
u.ad, for example, for th. praparation of component A) 
employed according to the invention. 

The polyurethana ra.in of coi.pon.nt A), con- 
taining hydroxyl group., preferably ha. a content of 
urethane group. (-NHC00-) and optionally urea group. 
(-NHC0HH-) of between 10 and 300 milliequivalent. per 

100 g of .olid re.in. 

Th. polyur.thane re.in obtained by reacting 
component. A) and B) contain, radical, bonded via e.t.r 
function, and carrying CH-acidic group.. Th. following 
formula represent, an example of .uch a re.in. 

0 

P_- t-0 - C - CH - B«)n 

H 1 (I) 



where R 1 - H, C,-C,-alkyl, -COOR* 
R» . -CN, -COOR 1 , -CONRj. MR* 



C-R* 



r> . h, linear or branched Cj- C,-alkyl 
P . polyurethane/polyurea polymer 

n - 2 to 5 (- number of e.t.r function, pre.ent on the 
•tructure P which contain CH-acidic group.) . 

Th. preparation of the agueou. polyur.than. 
di.per.ion can be carried out without organic .olvent. at 
any stage. 

The compound, employed a. component a) to prepare 
the polyurethan. re.in A) .tarting material may be, for 



example, a linear or branched polyo N l compon nt, e.g. 
dlola. Start^^ from a linear diol component, polyols 
having a f^^^ionality > 3 can be add(Ko achieve 
branching in the polymer— The amount of then polyols 
should be chosen such that no gelling occurs during th 
synthesis • 

Possible examples of the poly 1 component a) are 
polyether polyols of the general formula II: 



H -+ 0 - (CHR 4 . ) OH 



H, (II) 

10 in which * hydrogen or a lower alJcyl radical, option- 
ally with various substituents, n « 2 to 6 and m « 10 to 
SO or is even higher, the radicals R* being identical or 
different. 

Examples are poly (oxytetramethylene) glycols, 
15 poly (oxy ethylene) glycols and poly (oxypropylene) glycols 
or mixed block copolymers containing different oxytetra- 
methylene, oxyethylene and/or oxypropylene units. 

It is preferable to use those polyether polyolc 
having a molecular weight in the range from 400 to 3,000 
20 which are obtained without the use of ethylene oxide, 
that is, in particular, exclusively using propylene oxide 
or tetrahydrofuran. The OH number is preferably between 
10 and 150. 

Further possible examples of the polyol component 
25 a) are polyester polyols. The polyester polyols can be 
prepared by, for example, esterif ication of organic 
dicarboxylic acids or their anhydrides with organic 
polyols. The dicarboxylic vide and the polyols may be 
aliphatic or aromatic dicarboxylic acids and polyols. 
30 The low molecular polyols used to prepare the polyesters are, 

for example, diols such as alkylene glycols, for example 
ethylene glycol, butylene glycol, hexanediol, hydrogen - 
ated bisphenol A and 2-butyl-2-ethylpropanediol, neopen- 
tyl glycol and/or other glycols such as dimethylolcyclo- 
35 hexane. It is however also possible to employ higher- 
functional or mixtures of higher- and monofunctional OH 
components for example trimethylolpropane, pentaerith- 
ritol, glycerol and hexane triol, polyethers which are 



con* nsatxon produces or glycols wjw oxides, 
n and monoethers of such glycols, euch as diethylen glycol 

monoethyl and tripropylen glycol moi^kthyl eth r, 

ThaWd component of the poly nWt prafarably 
5 compria a low aolecular m weight dlcarboxylic acida or 
their anhydrid s, containing 2 to 18 carbon atoma in the 
mol cule. 

Examples of suitable acida are phthalic acid, 
iaophthalic acid, terephthalic acid, tetrahydrophthalic 

10 acid, hexahydrophthalic acid, adipic acid, azelaic acid, 
aebacic acid, fumaric acid, maleic acid, glutaric acid, 
euccinic acid, itaconic acid and/or 1, 4-cyclohexane- 
dicarboxylic acid* Instead of these acide it ie also 
poaaible to use, whara they exist, their methyl esters or 

15 anhydrides. It ia alao possible in order to obtain 
branchad polyesters, to add higher- functional carboxylic 
acida, for example trifunctional carboxylic acids, 
trimellitic acid, malic acid, aconitic acid, bishydroxy- 
ethyltaurine and dimethylolpropionic acid, dimethylol- 

20 ? butyric add or bisanhydrides. Polycarboxylic acids which can not 
form cyclic anhydrides are preferred. 



The polyesters preferably have a molecular weight 
of from 300 to 6,000, an OH number of from 20 to 400 and 
an acid number of less than 3 and preferably less than 1 . 
It ia preferred to employ linear polyesters. 

25 It ia alao possible for example to employ as 

component a) polycarbonate diols, as described in, for 
example, EP-A-0 427 979. These ara esters of carbonic 
acid which are obtained by reacting carbonic acid derive- 
tivea, for example diphenyl carbonate or phosgene, with 

30 diols.. Examples of suitable such diols are ethylene » 
glycol, propane -1,2 -did and propane -1, 3 -did, butane- 
1,4-diol and butane-1, 3-diol, hexane-1, 6-diol, octane- 
1,8-diol, neopentyl glycol, 1,4-bishydroxymethylcyclo- 
hexane, 2 -methyl -1,3 -propanediol, 2,2,4-trimethylpentane- 

35 1, 3-diol, and also diethylene glycol, polypropylene 
glycol, dibutylene glycol, polybutylene glycols, bis- 
phenol A and/or tetrabromobisphenol . 

Furthermore, polyester polyols, preferably diols 
derived from lactones, can be vised as component a) in the 



invention . These product* are obtained, for example, by 
the rsaction^f an £ -caprolactone with a diol. Examples 
of such pr^^ta ar described in 945. The 

polylactonepolyola obtained by this r action are charac- 
t rized by the presence of a terminal hydroxyl group and 
by recurring polyeeter unite which are derived from the 
lactone. These recurring parts of the molecule may 
correspond to the general formula 



0 

C - (CHR 5 ) - CH.O - < IIX) 
to 2 



10 in which n is preferably from 4 to 6 and the subatituont 
R s is hydrogen, an alkyl radical, a cycloalkyl radical or 
an alkoxy radical, with no substituent containing more 
than 12 carbon atoms and the total number of carbon atoms 
in the substituent in the lactone ring not exceeding 12. 

15 The lactone used as starting material can be any 

desired lactone or any desired combination of lactones, 

* 

such a lactone preferably containing at least 6 carbon 
atoms in the ring, for example from 6 to 8 carbon atoms 
and at least 2 hydrogen substituents should be present on 
20 the carbon atom attached to the ring oxygen group. The 
lactone used as starting material may be represented by 
the following general formula XV: 

- CH 2 (CR 5 2 ) n - C * 0 

0 J ( IV ) 

in which n and R 5 have the meaning already given. 

25 The lactones preferred in the invention, for the 

preparation of the polyester diols, are the «-capro- 
lao tones in which n has the value 4. The most preferred 
lactone is unsubstituted c-capro lac tone, in which n has 
the value 4 and all the R 1 substituents are hydrogen. 

30 This lactone is particularly preferred since it is 
available in large amounts and gives coatings having 
excellent properties. In addition, it is possible to use 
various other lactones, individually or in combination. 



Examples of aliphatic Ndiols which are suitable 
for r actioi^^^th the lactone include etlj^feae glycols 
1,3-propaued^H, 1, 4-butanediol and/or dimShylolcyclo- 
hexane. 

5 Examples of the iaocyanate-reactiv compound' 

which can be employed aa component a) for preparing the 
polyurethane reein h) , which can be uaed aa starting 
material for aomponent X, are 

- polythioethera containing OH groupe and/or SH groups, 
10 such aa condenaation producta of thiodiglycol with 

itaelf and/or with other glycols, dicarboxylic acids, 
hxdroxycarboxyllc acids, 

formaldehyde/ aminocarboxylic acids or aminoalcohola. 
The products are either mixed polythioethera, poly- 
thioether eaters or polythioether ester amides. 

15 - Polyacetals containing OR groups, for example from the 
abovementioned polyols, in particular diethylene 
glycol , triethylene glycol, 4, 4' -dioxy-ethoxy-diphenyl 
dimethylene, 1, 6-hexanadiol and formaldehyde. Suitable 
polyacetals can also be obtained by polymerization of 

20 cyclic acetals. 



- Polyether esters containing groups which are reactive 
with isocyanate. 

Polyamides and polyester amides containing OB groups, 
including preferably linear condensation products of 
25 polyfunction 1 saturated and unsaturated carboxylic 

- acids or their anhydridaa and poly functional saturated 
and unsaturated amino alcohols, diamines, polyaminea 
or mixtures thereof. 



- Dihydroxypolyester carbonates 

30 - Polyurethanediols which can be prepared, for example, 
either from appropriate carbonates and diamines or, as 
is usual, from appropriate polyols and polyisocyanates . 
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- Poly (math) acrylat polyols, in particular 
poly(m t^^:rylatediola . 

- P lybutadiene oil diole. 

These types of compound can be employed alona or 
5 in a mixture of two or mora thereof. It ia alao poaaibla 
to amploy compounda which corraapond to mora than ona of 
auch typaa (intramolecular mixturaa) . 

The low molacular weight compounda which can 
optionally alao ba uaad in a) are in particular alcohola 

10 and aminea. Thaaa are the compounda , known per ae from 
polyurethane chemietry, which ara in terma of an ieocya- 
nata addition reaction at leaat difunctional, contain 
hydroxy! and/or amino groups and have a molecular weight 
of below €00 and preferably below 300. Suitable compounda 

15 are not only difunctional compounda in terma of the 
ieocyanate addition reaction but alao at leaat tri- 
functional compounda and any desired mixtures of auch 
compounda . 

Example a of auch components are low molecular 

20 weight polyhydric alcohola auch aa ethylene glycol, 
propane- 1, 2 -diol and propane 1,3 -diol, butane- 1,4 -diol 
and butane- 1, 3 -diol, hexane -1,5-diol, octana-l,8-diol, 
neopen tyl glycol , 1,4 -bi shydroxyme tbylcyclohexane , 
2 -methyl -1,3 -propanediol, 2,2,4- t rime thylpen tana- 

25 1,3 -diol, glycerol, trimethylolpropane, trimethylol- 
e thane, iaomeric hexanetriola and pent aery thritol; low 
molecular weight amines auch aa ethylenediamine, 1,2- and 
1,3-diaminopropane, 1,3-, 1,4- and 1, 6-diaminohexane, 
1 , 3 -di amino- 2, 2 - dime thy Ipropana, i aophoronedi amine , 

30 4,4'-diaainodicyclohexylmethane, l,4-bie(2-aminopropyl) - 
oyclohexane, or elae hydrazine, hydraxidee and any 
desired mixtures of euch amines or hydrazinea; higher- 
functional polyaminea auch aa diethyl enetriamine, tri- 
ethylenetriamine, dipropyl enetriamine, tripropylenetetra- 

35 mine, cycloaliphatic diamines or addition compounda of 
aorylonitrile with diamines, auch aa hexamethylena- 
propylenetriamine, tetramethylenepropyl netriamine. 



Lin... .nd #hvaro g .n.t.d d.rlv.tive. o«=h .ddition 
conpon.no o,"for to. pr.p~.tlon of to. 
poly«r.tn». » — lbl ' " tlTc^- 

ir 0 M . t.^tnylnn. pe» t ».^.». 

dli.ooy.na diLocyw..". propyl.". 

tl.Z~«*. X-».thyltri tt .t b yl.n. diiaocyanate, 
t cXentyle».dii.oc y .n. t e, 1,4-cyeloh.xyl.n. dii.o- 
1,3 cyclop y diiooeyanata . 1,3-phenylan. 

eyanate, 1,2-cycloaexyxw 4-toluvlena 
i a nhanvlent diiaocyanata, 

:.Usa.ocy^o.i,3. 3 - r ^^ 

3W-U«:y»»t 1 «tl>yl-l-*t*y1cyel<*«yl-< S ocy«»t. .M/or 2,6 

d11socy^ll»t■«t^yl-oP'■ |,l » t •• 

It i. pr.f.rr.d to ^loy non-y.llovlng 
.t.ric.lly hind.r.d i.ocy».t.. oont.inln,Jr« J « „ 
„d pr.t«^ly fro. « - M — .t™.. whion ' 
to. .l P „.-po.iti=n to tn. HCO .roup ». or ~ U-«. 
br »cW or oyolio .1*1 l**£?VZL .trnotur. 

— :r: rs^- - - - 

BAip _ n 0 £ - uc h compound* ara 

1 to 12 carbon atoaa. Exaaplea ol au » 

dUsocyanate and/or the corresponding hjdrogenated hoaologues. 
If desired, it is also possible to add small 



£ X V * U * ^ 

proportions of higher \ functional iaocyanateo ouch as 
polyisocyan^fcg of the bixxr t or is cyanxy^a type, or 
products obHRed by reacting an excess o^Piisocyanate 
with polyols. However, this proc dure is not preferred. 
5 In accordance with the inv ntion the low molecu- 

lar weight compounds pr far ably used as comp nent c) are 
those which contain more than one, preferably two or at 
least two groups which react with isocyanate groups, and 
at laast one ionic group, group capable of ion formation, 

10 and/or hydrophilic group. Anionic or anion- forming groups 
are preferred. Suitable groups which react with isocya- 
nate groups are in particular hydroxy 1 groups and primary 
and secondary amino groups. Suitable acidic groups 
capable of ion formation are carboxy, phosphoric acid and 

15 sulphonic acid groups. Basic groups which can be con- 
verted to catione include, for example, primary, secon- 
dary and tertiary amino groups or onium groups, such as 
quaternary ammonium, phoaphonium and/or tertiary 
eulphonium groups. The anionic groups which are prefer- 

20 ably to be introduced in accordance with the invention 
are carboxyl groups; they can be introduced, for example, 
by using hydroxy&^oxylic acids of the following general 
formula as component c) : 



(H0),*Q(COOH) y 



25 in which 

Q is a straight or branched hydrocarbon radical having 1 
to 12 carbon atoms and 

x and y are each 1 to 3. Examples of such compounds are 
citric acid and tartaric acid. Preferred carboxylic acids 
30 are those in which x » 2 and y • 1. Examples of these • 
compounds are deacribed in US-A-3 412 054. A preferred 
group of dihydroxyalkanoic acids are er,or-dimethylalkanoic 
acids of the general formula 



- 16 - 



2104845 



Q 1 



CH 2 0H 
-4 - COOH 

<!h 2 oh 



in which Q' is hydrogen or C a . 9 -alkyl. The moat preferred 
compound is or, a-dimethylolpropionic and butyric acid. 

Further examples of dihydroxyalkanoic acids which 
can be used are dihydroxypropionic acid, dime thy lolace tic 
S acid, dime thy lolbutyric acid, dihydroxysuccinic acid or 
dihydroxybenzoic acid. Alao suitable are tho polyhydroxy 
acide which can be obtained by oxidation of monosaccha- 
rides, for example gluconic acid, saccharic acid, mucic 
acid and glucuronic acid. 

10 Examples of compounds containing amino groups are 

or, er-diastinovaleric acid, 3,4-diaminobenzoic acid, 
2,4»diaai&otoluene~5-eulphonic acid and 4,4-di- 
aminodiphenyl ether -sulphonic acid. 

Acidic polyesters as described in DB-A-39 03 804 

IS can also be employed as component c) according to the 
invention. These polyesters can be prepared by methods 
known to those skilled in the art, as described in, for 
example, Wagner, Sarx; 5th edition; Lackkunstharxe; 
(synthetic coating resins]; Karl-Hanser Verlag; 

20 pp. 86-99. The usual raw materials can be employed for 
preparing the polyesters. 

Examples of these are the raw materials mentioned 
for the preparation of the polyesters described under a) . 
It is expedient additionally to use a proportion of tri- 

25 and/or higher- functional components. Trifunctional 
components which can be used are triols, tricarboxylic 
acids, bisanhydrides, hydroxycarboxylic acids and 
dihydroxyaulphonic acids. Tricarboxylic acids and di- 
hydroxycarboxylic acids are preferred. These polyesters 

30 preferably have a molecular weight of from 300 to 2,000, 
a hydroxy 1 number of from 56 to 374 and an acid number of 
from 28 to 187. 



hydrophilic polyols. Examples o£ these are compounds 
which conta^^polyeth r chains with incorpjjeted ethylene 
oxide uait^^They ar compounds contain^^ one or two 
5 hydrogen atome reactiv towards isocyanates and which 
carry, for example in the side chain, polyether chains 
c ntaining thylene oxid , or are mixtures thereof. 
Examples Include compounds of the general formulae 



R 5 
1 



r 



HO - CH - CH 2 - N - CH 2 - CH - OH (v) 
C0-NH-R-NH-C0-0-X-Y-R 8 



10 



HO - X - Y - R 
HNR3 - X - Y - R 8 



(VI) 



(VII) 



in which 

R » the radical resulting from an isocyanate component , 
for example from Isocyanates as mentioned above, 

15 R* m is as defined above, 

Ri ■ Ct.u-alJcyl, preferably unaubatituted C s . 4 -alkyl, 
X * a radical as obtained by removing the terminal 
oxygen atom from a polyalkylene oxide chain containing 5 
to 90 and preferably 20 to 70 chain members, the chain 

20 members consisting to the extent of at least 40% and 
preferably 65% of ethylene oxide units, and which may, in 
addition to ethylene oxide units, also represent 
propylene oxide, butyl ene oxide or styrene oxide units. 
Among the latter units propylene oxide unite are pre- • 

25 ferred. 

y m -o- or -HR*-, where R* ie as defined above. The prepa- 
ration of compounds V to VXI can be carried out, for 
example, in analogy to US-A-3 920 598, US-A-3 905 929, 
US -A- 4 190 566 or TJS-A-4 237 264, 
30 The anionic, cationic or nonionic groupe of 

component c) serve to stabilise the aqueous dispersion. 



ionic and nonionic »»»*. - ca » b ' U " d toB " th * r - 
Stabiltoatfc^y ionic group, la preferred^ 

To jB>»r« »n anionic ur.Chan. pe^lyner, the 
alhydr xycarboryllc .dd. ar. pr.f.rrad. Ptoethylolpro- 
plonlc acid 1. perticulerly Pr.£.rr.d. . to 

pref rebly ««d in en •« 0 ' 4 " * b ° Ut 7 '* 

Z ZJ. perti.ul.rly pr.fer.bly ^ ,. to * 
Ight (c.lcul.t.d a. carboxyl group COOH). beeed on the 

,„.«*». p~p«iy«* — «*«• " *• inr " tio ! 

re.in). «h«. the quantity o£ cerboxyl group. i. below 
about 0.4%, it 1. difficult to prepare a -table W-n 
If, on th. other tend. th. entity exceed. 7.5% by 
weight, th. hydrophiUc charactar of th. e-utoton 
incr...... ""to* it highly viecou. and raduoing th. 

mt.r-rui.tane. of th. coating. _ 
Th. «aount. of a), b) and c) ar. eho.ee eueh that 

th. product which r.~lt. fro. th. faction contain. 

t.rJn.1. preferably priury OH group.. 1... « »< 

polyol i. ««d. I« !• P— «*• "» — * t, . 1 

of -or. th. 1 to .,1, th. rug. 1. preferably ««. 
7.1 to 2 ■ 1 and partieululy pr.««ably fro. 1.1 to 
J , !. Preferred polyurethue. contain Urn than 230 
^■l«l«t. of -H8C0O- p.r 1.0 g Of .olid ra.ln. Th. 
faction product -ay b. of bruched contraction, but 1. 
in generel preterUly of llnur coutructlon 

Th. hydroxy-funotional ruction product of a) . b) 

«. c, i. converted with coconut B) into 'J^™ 
ruin that contain. CH-.=idio group.. In thi. way. 
CH-acidic group, ar. Incorporeted into th. Polyuruhan.^ 
Oapuding on th. ohole. of «*—.% » . th. 

_,..„ £or MM.pl., tha following 
product, forud My contain, for exejep 

preferably terainal groupe: 



_ (> .!-ci* l -c-<" 3 < v "i> 



0 J > 

. o - 1 - a* 1 - e - 0R IIX) 



0 

0 - C - CHR* - CN 



(X) 



0 

* 1 
C - CHR 



0 

» 7 
C-NR? 



(XI) 



in which R l is as def ined above for the ganaral formula 
(I) and R' ■ C^-C.-alkyl, linear or branched. 

Given a suitable choice of the quantities of 
starting components, it ia also possible, using poly-0- 
kato esters having an ester functionality of graatar than 
or equal to 2 as component B, to incorporate CH-acidio 
groups into tha polyurethane main chain. This can ba 
carried out, for example, using diesters of malonic acid 
and triesters of methanetricarboxylic acid. However, it 
is pre f err ad to use raains which contain CH- acidic groups 
at tha chain ends or on side chains. 

The synthesis can be carried out by a variety of 
methods known from the literature. For instance, the OH 
groups of the intermediate of component A) can be 
attached via a C-0 bond directly to a carbonyl centre. 
Examples of such syntheses are the following reactions i 

1. The reaction of carboxylic acids with CH- acidic groups 
and alcohola with the addition of conventional 
esterification catalysts or esterification auxilia- 
rise, for example dicyclohexylcarbodiimide, 

2. The reaction of activated carboxylic acid derivatives, 
such as carboxylic acid esters, carboxylic halides or 
carboxylic anhydrides, with alcohols, for example tha 
transeaterif ication reaction 

0 0 0 0 

II 1 II 8 v 8 M i " 
P-OH «• R»0 - C - CHR - C - R'->ft° - C - CHR - C - 0 - P ♦ fl*0H 



t>x «_j t»J arm as d fined above and R* 
where P ■ polymer, R l and R are ae a 

-CH, or -OR 1 , and R 7 i- a. defined above. 



3. The r action of alcohol- with diketone. 
p . QH+ -X-O -=> CH 3 -C-CH 2 -C 



4. R.action. of alcohol, with dik.ten. adduct. 

0 0 0 

P0H- X >-^3- C - CH 2 - C "° P 
0 ' 

I d..oriptiv. ov.rri«w i. 9i™» la " 
,. a . wtz^. jot «a (»»o). 101. 

jt..g.nt. .uitobl. »• oo^,o».»t B) for .uoh 
£tt »ctl.»U».tl«. .r. co=.«r.«tly, for ox-pl.. =«- 
boxyllo .old. confining C-cldlo groop.. thoir 

d.rlv.tlv.. .uoh «" 

-world..) "d .ohydrld... di*.ton.. «d dlk.t«a. 

-ho., .loohol oo,o«at. «. ~l.tU., « 

.old. .»oh - «.t«o.tlo .old, dlh.t.n. ~d 
^Z. .oduot.. .uoh .. ^..-trln.thyl-do-dlo.ln-*- 
2" «.t 1 »=.trlo.rbo W llo .old ..t.r.. .uoh .. tri-thyl 
Ttr^thrl B .tb M ,.trlo.rb«cyl.t., .liph.tlo cyoo .o.tlo 
.old «oh .. »thyl. othyl or butyl =»«o.o.t.t.. 

^ d..or^d .bov.. It -y h. f.vour.bl. to r»ot oo.- 

.lly of ..t.riflo.tloo .uxilUri... 

' Th. .o.to.«.tl. ..t« d.rl«tlv.. of 
».rlo polyol. » .Ptl^lly h. »M -» 

...ooduy «!»•■. »• d..orU»d in DE-h-39 32 517, to 
^""Ih. polyur.tb~. r..ln obt.ln.d fro. A) .nd ,. 



may contain groups which can be convert d to ion*, all or 
soma of which aroupe can be converted to the corr epond- 
ing salts. 

Where the polyurethane reain contains anion- 
5 forming groups, th se can then be converted by process 
step C) into anions. In this case a tertiary amine is 
preferably used for C) . Examples of suitable tertiary 
amines are trialkylamines, such as trimethyl amine, 
triethylamine, triisopropylamine, tri-n -propylamine and 

10 tri-n-buty lamina, N-alkylmorpholines, such as N-methyl- 
morpholine and N-ethylmorpholine, N-dialkylalkanol 
amines, such as N- dimethyl ethanolamine, N-diethylethanol- 
amlne and N-dimethylisopropanolamine, and mixtures of two 
or more of these compounds. 

15 Where the polyurethane resin contains cation - 

forming groups, then an acid is preferably used for C) • 
Examples of suitable acids are phosphoric acid or acidic 
phosphoric acid esters, boric acid or organic carboxylic 
acids such as formic acid, acetic acid, propionic acid 

20 and acrylic acid, dihydroxy carboxylic acids such as 
lactic acid, dimethylolpropionic acid or citric acid, or 
dicarboxylic acids such as malonic acid, glutaric acid or 
oxalic acid. It is also possible to employ mixtures of 
these acids. However, a guar ternizat ion reaction with 

25 alkylating agents , for example the reaction with alkyl 
halides or epoxides, is also possible. 

The polyurethane resin carrying hydrophilic 
groups can be transferred to the aqueous phase before or 
after chain- linking, and gives a fine polyurethane 

30 dispersion having an average particle size of greater 

than 10 and less than 2,000 na, preferably More than 50 and less 
than 500 na. The system can be bleodal and preferably Monowdal, 

In general, it is unnecessary to use emulaifiera 
to convert the polyurethane resins used in accordance 
with the invention to aqueous dispersions. However, this 
35 does not exclude the possible addition of emulsif iers of 
ionic and nonionic type in order to facilitate 
emulsif ication. 

The polyurethane dispersion* according to the 
inv ntion which are prepared by reacting components A) 



and B) and then transf rring to water can be used as such 
for the formation of aqu ous coating condition.. 

The •yur.than. r -in. obteinal^ £r« com- 
r^nents A) anTe) a- described above can also be sub- 

Luxation. Xhi. chain-lengthening can be carried out 

JtJm or after the transfer to th aqueous phase. 

^ I preferred procedure is to transfer the 

polvurethane resin of A) and B) to the aqueous phase and 
polyurethan CH-acidic group. 

fc ° !' th B using suitable chain-lengthening 
introduced with quantitative 
agents (component D» . X» tbx. case gu 
ratio, of the reaction components are selected as a 
function of the Secular mas. and the content of 

cH " acid r::::::ned above. *. ^i-**-^ T ^ 

ina to the invention using component D) »ay * 

i« reactive with isocyanato and at lease o 

Hanabl. of ion formation and/or hydrophilic group, 
group capable ot ion oolV alcohol whieh contains 

with at least one mono- and/or polyalcohoi 

Wi . v w ith one or more chain- 

. CH- acidic group and optionally wxw» 

:r 3t w» 9 v.. .»* "» — - « — 

polyalcohola . 
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The polyurethane^an also contain urea groups, either if primary or 
secondary amine^pb used or if an NCO excess is em^^d followed 
by dispersion in water. The resulting polyurethanes may, for 
example, be dispersed in water in the presence of bases such as 
5 aimonla or organic amines. However, it is also possible to react any 
polyurethanes or polyurea resins obtained by other processes with 
the reaction product of A and B. 

Compound* (component D) suitable for chain- 
lengthening according to the invention are those which 
10 react with CH-acidic centre*. They must provide the 
possibility for at least two reactions. 

Examples of compounds suitable for this purpose are: 



1. Aroeatic, araliphatlc, aliphatic or cycloaliphatlc anno- and 
polyaldehydes which say be present as aonoaers or poly- 

15 mere i preferably aliphatic or cycloaliphatic aldehydes 

having a low degree of steric hindrance and molecular 
weights of from 30 to 500 and preferably from 
30 - 300, such as formaldehyde, acetaldehyde, glyoxal, 
glu tar aldehyde, paraformaldehyde, propionaldehyde, 

20 butyraldehyde, ieobutyraldehyde, 2-methylpentenal, 

furfural or acrolein. 



2, Aromatic, aliphatic or cycloaliphatic polyisocyanates 
which are conventional in the chemistry of coatings. 
In addition to the diisocyanates already listed as 

25 examples under b) , it is also possible to employ 

NCO- containing prepolymere or higher- functional 
iaocyanatea (having an NCO functionality of > 2) . 
These are, for example, isocyanates of the biuret or 
isocyanurate type, but also products obtained using an 

30 excess of diisocyanates by reaction with polyols. The 

polyols concerned may be either of low or high molecu- 
lar weight. Examples of such polyisocyanates are the 
adduct of 3 mol of isophorone diisocyanate with 
trimathylolpropane, or poly functional NCO-containing 

35 prepolymere. The prepolymere should also be understood 

as including, preferably, water-emulsif iable 



prapoly* ra which may ba .tabilixad by ionic and/or 
nonioniArdrophilic groups. NCO pr«A»«» • t * bi " 
lizad iPanions «. de.cribad in/^or axampl , 
EP-A-0 089 497 aa a r.action product prior to chain- 
lengthening in tha watar phaaa. 

A furthar group of auitabl. aliphatic polyi.ocya- 
nata. can be praparad, for example, by a.lactiv. reaction 
of .ilylafd poly.lcohola with i.ocyanatocarboxylic acid 
chloride. . *xa«pla« of auch -tar group- containing poly- 
iaocyanata. ar. tho.e b.a.d on h.xan. dii.ocyanat. and 

P " tM ^ i ctain-langth.ning r.«ge»t. which ar. .uitebl. 
can ba .-ployed individually or in combination. 

Th. chain-langthaning can alao b. carriad out. at . 
laaat partially, .van bafor. th. tranaf.r to th. aquaoua 
phaaa, but i. praf-r^ly carriad out in th. aanaou. 
di.par.ion. For thi. purpoa. it i. advant.g.ou. if D, ha. 
good emul.if iability in th. di.p.r.ion ph.... Thi. can be 
...i.t.d, for example, by hydrophilic group, in D) To 
aocalarat. tha reaction, th. mixtur. can optionally b. 
heated to .lightly .levated temperature.. 

The chain- lengthening can optionally be carried 
out in th. pr...nc. of on. or more low molecular weight 
^ound., having a -ol-cular .eight of < 1.000 which 
IZ contain CH-acidic group.. They hav. a functionality 
of a 2, p~*.r.bly of between 3 and S, and can thu. lead 
to branching. They are d..ignat.d b.low a. * J 

The CB-acidio compound, employed a. component B) 
m the. containing at l..-t two CH-acidic hydrogen 
.torn, which nay, for exa-ple. com. fro- on. or more of 
the following group., which nay b. identical or 
different! 

hi - CH - h3 

■ (XII) 



wh.r. hi ia aalected from 



Z1U484J) 



- C - f - C - 0 - , C - N - • - CN, - N0 2 



0 0 o 



where h2 is 0 1 cted from 



0 



0 



C 



C - 0 



II > 
C - N 



CN, 



and where h3 is selected from 



0 
it 
C 



0 



II 

C - 0 



0 

n } 



C - N 



H, 



alkyl, alkyl ene, 



the carboxyl or earboxamid© group* defined by the above 
5 radicals hi, h2 and h3 being attached in each case via 
the carbon atom to the CH group, and the CH group being 
attached to an oligomer unit optionally via at least one 
of tha radicals hi, h2 and/or h3. The CH- acidic 
functionality of component E) is on average greater than 

10 or equal to 2 per molecule. If b3 in the general formula 
has tha meaning of a hydrogen atom, then a group of this 
kind may be adequate since it contains two acidic hydro* 
gen atoms* The CB-acidic functionality of E) ia on 
average greater than or equal to 2, i.e. monofunctional 

15 compounds can also be employed in a mixture with higher- 
functional molecules. 



> 2 and an average molecular weight of less than 1,000 
are acetoacetic acid derivatives, for example eaters or 

20 amides. Esters are obtained by, for example, reacting ■ 
polyole, for example t rime thy lolpropano, pentaerytbritol 
or oligo esters having a functionality of > 2 with 
CH- acidic carboxylic acida or derivatives thereof, 
diketene or diketene adducts. Corresponding amides are 

25 obtained by, for example, reacting polyaminee having a 
functionality of more than 2 with CH- acidic carboxylic 
acida or derivatives thereof, diketene or diketene 
adducts. 



Examples of compounds having a functionality of 



zt> - 



preferably carried ^rittort solvent, preferably stepg, t 
taown procee.e.Worganic ch.mi.try. For . the 

polyol compon nt ,) . th -i.ocyan.te » — th. oo^on-nt 

, o) which i. polyfunction.! with regard to '"T" 
group, .r. rir.t of .1! react * with on. another in th. 
!b..no. of aolv«t. in thi. contact, coupon nt. a) and b) 
1 «„« b. reacted with on. anoth.r and further reac- 
tion carried out with =) . or .11 the component, can be 

0 ."ted at the earn, time. The r..ulting OH-eontaxning 
"action product 1. reacted further in the abeenc. of 
Totvent with » to 9 iv. a functionalir^ nreth^e-ur.^ 
Th. r..ction nay pr.f erably be carried cut In the 
«*».«,. of advent hut may al.o b. carried out in ..1- 

5 Tit. .nitabl. for polyur.tn». .y»th..i. fanUiar . 

Z « « thoe. .UUad ^ th. art. X. thi. e... it . 
Idvantageou. to di.til off th. .olv.»t.. optionally in 
vaouu-. prior to further proce.elng. The di.till.tlon can 
bH.rried out « eny .t. 9 . in th. proc... MU •»»• 

2 0 ViZ. of re.ldu.1 eolvont do not impair th. finiehed 

dl * P,r " 1 ™. cH-.cid-function.llt.d polyureth-n. r..in 
„v after trw.for to th. .queou. ph... in accordant. 
"3* «hfe" «. «ep c>, b. ch.1n- l .n,«h.ned usie, 
., Ch.ie-len9th.nie9 ie optlonelly carried out in th. presence of 
" co.pon.nt El. I» and/or E> should be mixed 

hoB09 „.o«.ly with th. CH..cldic-functlo»Ua.d 
polvLthnn. r..ln. Thi. can b. c.rri.d out b.for. or 
Tft« th. .alt formation in th. organic pha.., or b.for. 
30 or "t« th. dilution with water. Th. ch.in-l.n,th.ning 
Motion t.h.e PLC pr.f.r^ly in th. .*u.ou. di.p.r- 

— m th. ^^-jsrrr^s 

•»7=) ar. r..oted with on. Mother in Mount, .uch that 
b^P^-rti.. d..ir.d by the. .hilLd in th. art 

. obtain*. .»oh .. "--^^."^ .--t, t. 
viour and film- forming propertiea. By 



nature and amount o5 the components, it is also possible 
to influence proj|^:ies such as hardness and wa^hering- 
resistance of th^Katinge obtained from the di^Ptaions. 
The s lection of the nature and amount of the components 
5 can easily be carried out by thos skilled in the art on 
the basis of tha teaching indicat d her , on th basis of 
routine experiments if desired. 

The preparation of the aqueous dispersion of the 
resin, whether chain- lengthened or not, can be carried 

10 out by known processes. For example, it is possible 
initially to take the neutralized resins and to add water 
to them with thorough dispersion. It is also possible 
initially to take the water phase, containing neutraliz- 
ing agents if desired, and to incorporate the resin with 

15 stirring. A continuous mode of operation is also pos- 
sible, i.e. the resin, water and neutralizing agent are 
simultaneously mixed together homogeneously in known 
apparatus, for example a rotor- a tat or mixer. The transfer 
to the aqueous phase can be assisted by increasing the 

20 temperature. 

The pH of the resulting polyurethane dispersion 1s 
controlled and nay for exaaple, be adjusted to a value between 6 and 
8. The components for* a fine opagne or turbid polyurethane 
dispersion. 

25 The anionic polyurethane dispersions according to 

the invention, or used in accordance with the invention, 
have an aoid number of from 5 to 90 (based on the 
solids)/ preferably more than 10 and less than 50. The 
solids content is between 25 and 65% by weight, prefer* 

30 ably more than 35 and less than 60% by weight. The 
number- average molecular mass (Mn) of the polyurethane 
resins contained in the polyurethane dispersions accord- 
ing to the invention, or those used in accordance with 
the invention, is for example from 2,500 to 1,000,000, 

35 the lower limit preferably being at 5/000 and particu- 
larly preferably at 20,000 and the upper limit being 
preferably, at up to 500,000. 

Using the PU dispersions according to the inven- 
tion, whether chain- lengthened or not, it is possible to 



or par aqueous lov*-Bolvent coating compositions, 
jpxef rably basecoat compositions. For this purjns , th 
PU dispersion i<flBmix d, for example, with ^ftn nt«, 
further binders, additiyea and optionally with small 
5 amounts of solvents. 

The polyurethane component I of the coating agents of the 
invention can contain one or more further binders. Examples for such 
binders are usual film forming waterdilutable polyester resins, 
waterdilutable polyacrylate resins and different waterdilutable 
polyurethane resins. They can be reactive or non-functional. They 
can amount from 0 to 95 * by weight of the total resins weight in 
component I* The preferred amount Is 0 to 80, particularly 0 to 60 
% by weight. 

Specification and amounts of additional binders are chosen 
1n such a way that preferably a mixture is obtained having an 
average amount of Ionic groups, groups convertible into Ionic groups 
and/or hydrophillc groups corresponding to 5 to 200 meq per 100 g 
resin solids. 

If desired the additional binder can be precondensed with 
the polyurethane resins of component I at elevated temperatures. 

Examples of watar-dilutable polyesters are those 
containing free carboxyl groups, i.e. polyesters with a 
high acid number* Two basic methods are known of incor- 

30 poratlng the required carboxyl groups into the resin 
system. The first consists in terminating the 
ester 1ficat1on at the desired acid number. With this rathod 
Insertion of sterlcally hindered carboxyllc groups Is preferred, 
e.g. by condensation with dimethylol proprionk acid. After neutra- 
lization with bases the resulting polyesters are soluble 
in water. The second possibility consists in the forma- 

35 tion of partial esters of di- or polycarboxylic acids 
with hydroxyl-rich polyesters of low acid number. For 
this reaction it is usual to employ anhydrides of the 
dicarboxylic acids, which under mild conditions are 
reacted with the hydroxyl component, forming a free 



carooxy. group. » 2104845 

The wat r-dilutable polyacrylate resins, just 
like the polyeat^fcroains described above, majfcontain 
fre carboxyl gzo^K. Thes r sins ar gen ralllBPcrylic 
5 cr methacrylic copolymers* and the carboxyl gr upa are 
d riv d from the acrylic or m thacrylic acid units. 

The additional polyur ethane dispersions should be 
und rstood as including/ for example, thoe d scribed in 
DE-A-36 28 125. These are anionically stabilized 
10 PU dispersions which are formed by reacting polyols, 
diisocyanatee and ionic compounds and chain- lengthening 
with amines. It is also possible to add PU dispersions 
stabilised by nonionic hydrophilic groups to the coating 
compositions according to the invention- ^ e * a * er 

dilutable polyester and polyurethane resins can be acrylated or 
grafted by suitable polymerisation reaction in dispersons. Exanples 
for acrylated PU-d1spersions are described in DE-A-4122265. 

15 A further group of aqueous dispersions which can 

be added to the coating compositions according to the 
invention are the dispersions described in 
DB-A-36 28 124, based on ionic, epoxide group-* containing 
polyoondensation products which are reacted with copoly- 

20 merlzable unsaturated monomers. 

When adding further binders, it goes without 
saying that additional ionioally stabilized resins and 
dispersions can only be used together with ionie disper- 
sions according to the invention which carry the same 

25 charge, so as not to impair the stability. 

In preparing the coating compositions according 
to the invention it is possible to use various cross- 
linking agents, such as, for example, formaldehyde 
condensation resins, such as phenol -formaldehyde conden- 

30 sation resins and amine- formaldehyde condensation resins, 
and blocked polyieocyanatea. The crosslinking agents may 
be used individually or in a mixture* The mixing ratio of 
crosslinking agent to polyurethane resin is preferably 
from 10 ; 90 to 80 : 20 and particularly preferably from 

35 20: 80 to 70: 30, in each case based on the weight of 
solids. 

Amine resins which are suitable as crosslinking 
ag nts include, f r example, alkylated condensation 
products prepared by reacting aminotriazines and amido- 



- 30 - 210484b 

triazines with^ald hyd s. Using Jcnown industrial 
processes/ aminMRor compounds which carry am^Bgroupa, 
such as mel amine, guanamin , ac toguan amine, benzo guana- 
mine, dicyandiaaide or tarea undergo condensation reac- 
5 tiona, in the preaenc of alcohols such as m thanol, 
thanol, propanoic butanol or hexanol, with aid hydes, in 
particular formaldehyde. The reactivity of such amine 
resins ia determined by the degree of condensation, the 
ratio of the amine or amide components to f onnaldehyde 

10 and the nature of the etherification alcohol used. 
Examples of such resins and their preparation are 
described in "Houben-Weyl, Methoden der organischen 
Chemie" [Methods of Organic Chemistry] M 1963, page 357. 
These products are readily available commercially. 

15 It is also possible to use blocked polyisocya- 

nates as crosslinking agents. Any desired polyieocyanatee 
can be used for the invention, in which the isocyanate 
groups have been reacted with a compound so that the 
blocked polyiaocyanate formed is resistant at room 

20 temperature to hydroxy 1 groups and water, but is reactive 
at elevated temperatures, generally in the range from 
about 90 to about 300°C. In the preparation of the 
blocked polyieocyanatee i any deeired organic polyisooya- 
natea aui table for crosslinking can be used* Preferred 

25 isooyanatea are those containing about 3 to about 26 and 
in particular about 8 to 15 carbon atoms ♦ Examples of 
suitable diisocyanates are the diisocyanatee mentioned 
above as component b) . 

It is preferred to use polyisocyanates of higher 

30 isocyanate functionality, such as those mentioned above 
under b) and D) . Examples of these are tris (4-iaocyana- 
tophenyl) methane, 1,3, 5-triisocyanatobenzene, 2,4,6-tri- 
ieooyana totoluene, 1,3,5- tris ( 6 - i socyana tohexyl ) biuret , 
bis(2,5-diieooyanato-4-methylphenyl)methane and poly- 

35 merio polyisocyanates, auch as dimers and trimers of 
diiaocyana totoluene. Mixtures of polyieocyanatee can also 
be used. 

The organic polyisocyanates which are suitable as 
crosslinking agents in the coating compositions according 



to the invention may also be prepo^^^ 4^iv d, for 
example, from a polyol, including a polyether polyol or 
a polyest r polyo a is known, for this purpos^^lyole 
are reacted with an xceos of polyisocyanates^W form 
prepolymers having t rminal isocyanate groups. Examples 
of polyole which can be used for this purpose are simple 
polyols, for example glycols such as ethylene glycol and 
propylene glycol, and other polyols such as glycerol, 
trimethylolpropane, hexanetriol and pentaerythritol, and 
also monoethers such as diethylene glycol and tripropy- 
lene glycol, and polye there which are condensation 
products of such polyols with alkylene oxides. Examples 
of alkylene oxides which are suitable for the condensa- 
tion with these polyols to form polyethers are ethylene 
oxide, propylene oxide, butylene oxide and styrene oxide. 
These condensation products are designated in general as 
polyethers having terminal hydroxyl groups. They may be 
linear or branched. Examples of such polyethers are 
polyoxyethylene glycol with a molecular weight of 1,540, 
polyoxypropylene glycol with a molecular weight of 1,025, 
polyoxytetramethylene glycol, polyoxyhexamethylene 
glycol/ polyoxynonamethylene glycol, polyoxydecamethylene 
glycol, polyoxydodecamethylene glycol and mixtures 
thereof. Other types of polyoxyalkylene glycol ethers can 
also be used. Particularly suitable polyether polyols are 
those obtained by reacting such polyols, such as ethylene 
glycol, diethylene glycol, triethylene glycol, 
1 , 4 -butanediol , 1,3 -bu tanediol , 1,6 -hexanediol and 
mixtures thereof, and glycerol, trimethylol ethane, tri- 
methylolpropane, 1, 2, 6 -hexanetriol, dipentaerythritol, 
tripentaerythritol, polypentaerythritol, methyl 
glucosides and sucrose with alkylene oxides, such as , 
ethylene oxide, propylene oxide or mixtures thereof. 

The blocked polylsocyanates which can be employed 1n 
accordance with the Invention as cross! Inking agents may be blocked 
with conventional monovalent and volatile blocking agents as are 
employed in the chemistry of coatings. Examples of these 
are various alcohols, oximes, phenols, amines, beta -Ice to 
compounds and phthalimide etc. The polyisocyanates can be 



blocked in one molecule by the same or different blocking 
agents. The crosfiflfc^cing agents uoed may also b^^xtures 
of diff r ntly bWRed polyisocyanat e, or elal^^lyiso- 
cyanat a containing different blocking groups in the 
5 mol cule. 

Th blocking of the polyisocyanates may involve , 
for example, the use of any desired aliphatic, cyclo- 
aliphatic or aromatic alkyl monoalcohols which are suit-* 
able. Examples of these are aliphatic alcohols such as 

10 methyl, ethyl, chloroethyl, propyl, butyl, amyl, hexyl, 
haptyl, ocfcyl, nonyl, 3,3,5-trimethylhexyl, decyl and 
lauryl alcohol, cycloaliphatic alcohols such as cyclopen- 
tanol and cyclohexanol, and aromatic alkyl alcohols such 
as phenylcarbinol and methylphenylearbinol. It is also 

15 possible, optionally, to use small proportions of mono- 
alcohols of higher molecular weight and relatively low 
volatility, these alcohols acting as plaeticizers in the 
coatings after their elimination. 

Other suitable blocking agents are oximes such as 

20 methyl ethyl ketoxime, acetone oxime and cyclohexanone 

ox1»e, and also eaprolactaas, phenols, pyrazole derivates and 
hydroxa«1c add esters. Preferred blocking agents are aa Ionic 
esters, acetoacetfc esters, 8-diketones and Methyl ethyl ketoxiee. 

25 The blocked polyisocyanates are prepared by 

reacting a sufficient quantity of a blocking agent with 
the organic polyiaocyanate, with .the optional addition of 
catalysts, so that no further free isocyanate groups are 
present. 

30 The coating compositions according to the inven- 

tion may also contain polymer micropartiales known to 
those skilled in the art. Crosslinked or uncrosslinked 
micr opart idles may be employed. Examples of such polymer 
micropar tides are described in EP-A-0 038 127 and 

35 EP-A-0 234 302. 

The coating compositions can also contain coating 
additives, for example agents which affect the rheology, 
such as highly disperse silicic acid, phyllosilicates or 
polymeric urea compounds. Examples of other effective 



thickeners are water-solubl cellulose eth rs, fluch as 
hydroxy© thylc IJ^^se, methylc lluloae or carb^methyl- 
c llulose, and/^^synthetic polym rs contaix^P ionic 
groups and or groups having an associative ffect, such 
5 s polyvinyl alcohols poly (meth) aery 1 amide, 
poly (meth) acrylic acid, polyvinylpyrrolidone, 
etyrene/mal ic anhydrid or thyl n /mal ic anhydride 
copolymers and their derivatives, or else hydrophobically 
modified ethoxylated polyurethanes or polyacrylates . 

10 Besides these, antideposition agents, levelling agents, 
light stabilizers, antifoaming agents, for example 
silicons-containing compounds, vetting agents and 
adhesion promoters can be employed. Wetting agents are 
understood as including known paste resins, as described 

15 for example in DE-A-40 00 889, which can be employed for 

the better dispersion and grinding of the pigments. - 
Catalysts can optionally be employed to accelerate 
curing, but curing is also possible using thermal energy, 
without the use of a catalyst. 

20 Suitable solvents to be present in low amounts 

are conventional coating solvents, which may come from 
the preparation of the binders or be added separately. 
Examples of such solvents are mono- or polyhydric alco- 
hols, for example propanol, butanol and hexanol, glycol 

25 ethers or esters, for example diethylene and dipropylene 
glycol di(C l . 4 )alkyl ethers, ethoxypropanol ; butyl glycol, 
glycols such as ethylene glycol, propylene glycol and its 
oligomers, N-methylpyrrolidone, and ketones such as 
methyl ethyl ketone, acetone and cyclohexanone, aromatic 

30 or aliphatic hydrocarbons, for example toluene, xylene or 
C|~C U linear or branched aliphatic hydrocarbons* 

Via the number of solvents, influence may be ' 
exerted on the flow and viscosity of the coating composi- 
tion. The evaporation characteristics can be influenced 

35 by the boiling point of the solvent mixture employed. 

Examples of suitable pigments are inorganic 
and/or organic colour pigments and/or effect pigments 
such as, for example, metallic or pearlescent pigments. 
Examples of such pigments are those of copper or its 



\, . . ^„ «,*. «i or multilay r silicates coated 
alloys, aluminium or at el, or muiul r 

with metal oxicWg^Th s can be uaed individuJ^r or in 

a mixture. PrelRnca is given to the employment of 

aluminium pigments. The tjuantity ia b tw n 0.5 and 15% 

by weight baaed on the coating composition. If th PU 

dispersions are used as sole binders, the preferred 

metallic pigments are those commercially available metal 

powders which are specifically pretreated for aqueous 

systems. The metal powders can be employed together with 

one or more further nonmetallic pigments or dyea, for 

example microfine titanium dioxide or finely dispersed 

silicic acid. 

Known organic or inorganic colour pigments can be 
employed as further pigments. Examples of colour pigments 
IS are vat dyes, quinacridonee. perylenes and phthalo- , 
oyaninee. Examples of inorganic pigments are carbon 
black, titanium dioxide or iron oxide pigments, and 
transparent pigments such as micronised titanium dioxide 
and micronised barium sulphate or silicon dioxide. As an 
20 option, it is also possible to add extenders such as 
kaolin, mica, chalk, barium sulphate, silicic acids or 
ground quartz. Solid-colour basecoats are preferably 
prepared using these colour pigments. 

The coating compositions according to the inven- 
25 tion can be prepared by methods which are known per se. 
For example, the pigments and/or extenders can be dis- 
persed in a proportion of the binder dispersion and 
can be grinded. In this case specific paste resins can also be 
employed. The viscosity can be adjusted to a suitable 
30 value by adding water or, if desired, solvent. Grinding 
can be followed by the addition of the further coating 
components, for example a further PU dispersion, addi- 
tional binder*, crosslinking agents, agents affecting 
rheolosy, antifo-ms, anti-pitting agents, levelling 
35 agents, cataly.ts or solvents. The solid, content and P B 
of the coating composition are adjusted if desired. Care 
. should be taken that the components used are mutually 
compatible and produce a coating composition which is 
stabla on storage. 



The pH of the coating 00115)00 it ion© is preferably 
from 6.5 to The finished coating cc^fcftitions 

generally have a solids^ cont nt of from 1(^^45% by 
weight/ and their viscosity (using the DIN 4 flowcup) is 
5 from IS to 35 sec. Their water content is from 55 - 90% 
by w ight and the content of organic solvents is from 
0 - 20% by w ight # preferably b low 10% by weight and 
particularly preferably below 5% by weight, in each case 
based on the overall coating composition. 

10 The solids content and the viscosity can be 

matched directly prior to use to the particular applica- 
tion conditions. 

The binders are particularly suitable for the 
preparation of coating compositions for the colour* 

15 imparting basecoats. However, it is also possible to use * 
them to prepare other coating compositions, for example 
primers/ fillers or stonechip- resistance coats. In this 
context the selection of the pigments and additives and 
their concentration are adapted to the particular use 

20 intended* 

The invention also relates to a process for the 
preparation of a multicoat finish, in which/ for example 9 
any primer or adhesion coat is applied to a substrate/ 
optionally as the first coat. This coat can preferably be 

25 produced from water- thinnable coating compositions* A 
coloured basecoat is applied to this first coat using the 
coating composition according to the invention* This 
basecoat is either dried under hot conditions or the 
process is continued, after an optional brief flash-off 

30 time/ by a wet-on-wet method. On top of the latter coat 
a olearcoat is applied. Suitable clearcoats are in 
principle all known coating compositions or those which 
do not contain transparent pigments. In this context it 
is possible to use conventional 1- or 2 -component 

35 coatings containing solvent, or water- thinnable clear- 
coats, powder clearcoats or radiation-curable coatings. 
The basecoat and olearcoat layers are preferably applied 
by a wet- on-wet method. 

After application the olearcoat and optionally 



the baaecoat are preferably dried at elevated 
tempera tur * Th drying conditions for the topcoat layer 
(basecoat and d^|rcoat) depend on th clear^fct system 
used. They may at from 20 to 150°C. For ^ffiniahing 
5 purposes, for exampl , temperatures from 20 to 80°C are 
preferred; for th purposes of OEM finishing the pre- 
ferr d t mp ratures are over 100 «C, for exampl more than 
110 °c. The coating compositions of the invention can be 
formulated as one component or two component systems. 

The invention also relates to a substrate coated 

10 with a multicoat finish which has been obtained by the 
application of at least one primer layer, based prefer- 
ably on a water- thinnable coating composition, the 
application of a colour -imparting basecoat with a coating 
composition according to the invention, the optional 

15 drying of the basecoat and the application of a trans- . 
parent coating composition as a topcoat, and the sub- 
sequent heating of the coated substrate. If desired, it 
is also possible to supplement this multicoat finish with 
additional coats. 

20 The multicoat finish according to the invention 

has a good surface* The adhesion between the coats and 
the basecoat is good, and no delamination faults are 
evident even on exposure to a damp atmosphere. The 
invention is particularly suitable for use in automotive 

25 finishing (OEM finishing and ref inishing) . 

Suitable substrates are metallic and plastics 
substrates. The substrates known in the automobile 
industry are particularly suitable, for example iron, 
zinc, aluminium, magnesium or alloys thereof, and 

30 polyurethanea, polycarbonates or polyolefins. The latter, 
may if desired be coated with primers. The coating > 
compositions according to the invention are/ however, 
also outstandingly suitable for coating other substrates, 
in particular mineral substrates such as concrete and 

35 wood, and for coating sheets (plastics and paper sheets) 
and for producing thin coats for adhesively bonding two 
or more substrates. 

Th« coating componi tiona formulated with the 
polyurethane resin dispersions according to the invention 



are distinguiflhdby good storage stability. The water- 
dilutability o^^> diapersion ia not a proble^^h need 
for coeolventa is minimal* The coating compositions 
formulated in accordanc with the invention exhibit, 
xcellent atomization characteristics on spray applica- 
tion. The production of multilayer coatings results in 
very good interlayer adhesion. In the formulation of 
metallic coatings/ good metallic effects are obtained. 

The invention is illustrated in more detail below 
on the basis of exemplary embodiments. 



Polvurethane dispersion 1: 

518 g of a polyester of hexanediol, noopentyl 
glycol, adipic acid and isophthalic acid/ having a 
hydroxy 1 number of 130 and an acid number of below 3, and 
54 g of dimethylolpropionic acid are dried for 1 h at 
100 °C in vacuo. The polyester is then cooled to 80 °C and 
170 g of isophorone diisocyanate are added at a rate such 
that the reaction temperature does not exceed 85 °C. The 
reaction mixture is held at this temperature until no 
further free NCO groups can be detected. When this 
condition is reached the addition of 75 g of ethyl 
acetoaoetate is commenced. After addition is complete, 
the temperature is raised over a period of 1 h to 140 P C, 
and the mixture is held at this temperature until no 
further distillate is collected. In order to remove the 
residues of eliminated alcohol and unreacted ethyl 
acetoaoetate, a vacuum is briefly applied. To disperse 
the acetoacetate-functionalized polyurethane in water, 
first of all 20.2 g of triethylamine are added, and 
stirred in thoroughly, and then a stable dispersion is 
produced of 1221 g of deionized water, giving a solids 
content of 40% by weight. For chain- lengthening, 17 g of 
formaldehyde solution (37% by weight) are added and 
stirring is continued for 2 h. 



Analytical characterises: Acid No. <mg of KOH/g) : 29 ^ 
~ pH value 5 7 ' 2 

Stoving residu 
(30 min at 150*C) : 39.6% 

by weight 



641 g of a commercially available caprolaetone- 
diol having a hydroxyl number of 112 and 48.2 g of 
dimethylolpropionic acid are dewatered in vacuo for 1 h 
«t 110'C. The mixture is cooled to 80'C and 177.6 g of 
ieophorone diieocyanate are added at a rate euch that the 
temperature doe. not exceed 85'C. The reaction mixture is 
held at thia temperature until no furthar free ieocyanate 
can be detected. The reaction mixture is heated to 100'C 
and 76 g of tart-butyl acetoaeetate are added dropwise. 
The temperature ia raiaed over a period of 1.5 h to 150'C 
and maintained until no further distillate ia collected. 
To remove the residues of tert-butanol and unreacted 
■tarting material, a vacuum ia applied. 

To enable a diaperaion of the reein, it is 
neutralised with 19.2 g of methyldi.thanolemine . Using 
1,383 g of fully deionised water, a fine stable disp.r- 
.ion with a -olid, contant of 40% by weight is prepared. 
For chain-lengthening, 41 g of a 25% .trength by weight 
solution of glutaraldehyde in water are added and the 
nixture is stirred for 2 h. 

Analytical characteristics: Acid Ho. (mg of KOH/g) : 25 

pB 1 7,1 

Stoving residue 
(30 min at 150°C) * 39.8% 

by weight 



fffrl VUr^h Bnf dlaperaion 2*.* 

111 re prooedure . - described under 2 is followed, 

except that the polyol component used is a commercially 
available polycarbonate diol having a hydroxyl number of 



Analytical characteristics: Acid No. (mg of KOH/g) : 25 

pH : 7.1 

Stoving r sidu 
(30 min at 150°C) : 39.7% 

5 by w ight 

Polvurethane dispersion 3 ; 

748 g of a poly star of diethylene glycol, 
hexanediol, adipic acid and isophthalic acid having a 
hydroxy 1 number of 60 and an acid number of less than 3, 
10 together with 80*4 g of dime thy lolprop ionic acid, are 
dewatered for one hour at 100 °C. The mixture is cooled to 
80°C and 209 g of bis (4-isocyanatocyclohexyl)methane are 
added at a rate such that the temperature does not exceed 
85°C. The reaction temperature is maintained until no 
15 further isocyanate groups can be detected. For functlona- , 
lization, 88 g of tert-butyl acetoacetate are added to 
the reaction mixture, the subsequent procedure being as 
described for 2. 

For the transfer of the resin prepared in this 
20 way, the resin is added with thorough stirring to 1,619 g 
of fully deionized water containing 34 g of methyl - 
diethanolamine. A fine dispersion is formed having a 
solids content of 40% by weight* 



Analytical characteristics x Acid No. (mg of KOH/g) i 35 
25 pB : 7.2 

Stoving residue 
(30 min at 150°C) s 40*1% 

by weight 

Polvurethane dispersion 4: 
30 The procedure of the preparation of the resin , 

stage is as described for 3, except that the transfer to 
tha dispersion is carried out using a rotor/stator mixer* 



489 g of a polyester of neopentyl glycol, pen- 
35 tanediol and adipic acid, having a hydroxy 1 number of 90, 
togather with 75 g of dimethylolpropionic acid are dried 
for one hour at 100 6 C* 178 g of isophorone diisocyanate 



are then add d at 80°C at a rat such that th tempera- 
ture does not exceed 85 *C. Th reaction mixture is held 
at 85°C until nc^^rther fr e ieocyanate can h tected. 
Functionalization ia then carried out as in 1, using 
51*5 g of ethyl acetoacetate. 

For conversion to an aqueous dispersion, 22.8 g 
of triethylamine are first added and stirred in 
thoroughly and then 1/194 g of fully deionized water are 
metered in. A fine polyurethane dispersion is formed 
having a solids content of 40% by weight. 

Por chain- lengthening, 16 g of glyoxal (30% by 
weight Jn water) are added and stirring is continued for 
2 hours* 



Analytical characteristics: Acid No. (xog of XOH/g) : 40 

pH : 7-3 

Stoving residue 
(30 min at 150°C) t 39.5% 

by weight 

Polvurathane dispersion 6i 

489 g of a polyester of neopentyl glycol, pen- 
tanediol and adipic acid (having a hydroxy 1 number of 90) 
together with 75 g of dimethylolpropionic acid are dried 
for one hour at 100 tt C. 178 g of isqphorone diisocyanate 
are then added at 80+C at a rate such that the tempera- 
ture does not exceed 85 *C. The reaction mixture is held 
at 85°C until no further free iaoeyanate groups can be 
da t acted. Funotionaliaation is than carried out using 
45 g of ethyl cyanoacetata. 45 g of ethyl cyanoacetate 
are added at 80 °C and the temperature is raised over a 
period of 2 h to 160 °C. This temperature is maintained 
until the reaction ceases. To remove residues of un- 
reaoted starting material and ethanol, a vacuum is 
appliad for a short time. For transfer to the aqueous 
dispersion, first of all 22.6 g of triethylamine are 
thoroughly incorporated, A fine aqueous dispersion is 
then prepared using fully deioniated water* 

For chain- lengthening, 16 g of glyoxal solution 
(30% by weight in water) are added and the mixture is 
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stirred for 2 h. 



# e 

acTeriatice: Acid No. (mg of KO^g) 



Analytical characteristics : Acid No. (mg of KoW$) : 39 

* pH : 7.4 

Stoving r sidu 

5 (30 min at 1S0*C) : 39.5% 

by w ight 

Polvurethane dispersion 7 ; 

A urethane diol is first prepared as described in 

Example 1, from 518 g of polyester , 54 g of dimethylol- 
10 propionic acid and 178 g of isophorone diisocyanate; this 

urethane diol is subsequently funetionalized with 75 g of 

ethyl acetoacetate. 

Prior to neutralization with 20*2 g of triethyl- 

amine, 10 g of trimethylolpropane triacetoacetate are 
15 added to the resin, and the mixture is thoroughly 

homogenized* Then the stated amount of neutralizing agent 

ie added and a stable fine dispersion having a solids 

content of 40% by weight is prepared using 1221 g of 

fully deionized water* 
20 For chain- lengthening, 19.7 g of formaldehyde 

solution (37% by weight in water) are added* and the 

mixture is stirred for 2 h. 

Analytical characteristics t Acid No. (mg of KOfl/g) t 30 

pH t 7.3 

25 Stoving residue 

(30 min at 150*C) i 40.2% 

by weight 

In a reaction vessel with stirrer, internal 
30 thermometer, heating and a reflux condenser, 250 g of a 
linear polyester (composed from adipic acid, isophthalic 
acid and haxanediolj hydroxy 1 number 77, acid number 10) 
are heated with 80 g of methyl ethyl ketone and 53*3 g of 
N-methylpyrrolidone to 70*C, and at this temperature 74 g 
35 of hydrogenated bisphanol A and 28.3 g of diaethylol- 
propionic acid are added. The batch is heated to 120 °C, 
stirred at this tampers ture for half an hour, and 



dawater d in vacuo. 146.7 g of h xamethylene diisocyanat 
ar then added Jfcf70°C. Aft r the exothennic^^action 
{< 90 °C) has eubSfed, the batch is held at 90»Kntil a 
free isoeyanate content o'f 1.8% is r ached. At this point 
in time, 41 g of an adduct of 1 mol of n opentylglycol 
and 1 mol of ethyl acetoacetate ar added. The mixtur is 
atirred at 90°C until no further fr isoeyanate groups 
can be detected. 

The mixture is neutralized at 60°C using 1B.1 g 
©£ triethylamine and a fine polyurethane dispersion 
having a solids content of 30% by weight is prepared 
using 1,242 g of fully deionized water. This dispersion 
is chain- lengthened using 8.5 g of glyoxal (30% by weight 
solution in water) , by stirring the mixture for 3 hours 
at room temperature. 

Analytical characteristics: Acid No. (mg o£ KOH/g) : 24 

pH i 7.3 

Stoving residue 
(30 min at 150°C) : 29.6% 

by weight 

cation Exjffiplflt 

Based on the polyurethane dispersions 1 to 8 
described, aqueous basecoats were formulated by way of 
example. 

As a preliminary test for automotive OEM 
finishing the basecoats are applied to test panels which 
have been pre treated as follows: 

1. degreasing 

2. ' pretreatment (e.g. phosphatisation) 

3. application of a corrosion protection coat with a 
commercially available cathodic electrodepoaition 
primer, and subsequent drying under hot conditions 

4. floating with a oommereially available automotive 
produot ion- line filler, followed by drying. 

The basecoat (10 to 15 /im dry film thickness) is 
flushed off for 10 minutes at room temperature and then 
subjected to preliminary drying for 6 minutes at 80»C in 
a circulating- air oven. It i» then coated ovar with 



various clearcoats (30 to 50 /im dry film thickness) , and 
the complete t^fcoat layer, comprising bas^pat and 
clearcoat, is dm togeth r at 130°C in a cjMplating- 
air oven. The cl arcoits are, on the one hand, 
commercially available 1- component polyester or poly- 
acrylate/melamine resin systems and, on the other hand, 
coma rci lly available 2 -component isocyanate formula- 
tions . 

The basecoats containing the polyuretbane disper- 
sions according to the invention are distinguished by the 
following favourable application properties: water- 
dilutability without problems, low cosolvent requirement, 
outstanding atomization characteristics on application 
using a cup- type spray gun, and an excellent metallic 
effect* 

The dispersions according to the invention have 
also been used in coating compositions for coating 
plastics and in automotive refinishing, with the specific 
substrates and application conditions being taken into 
account* The coating procedure was distinguished by the 
same outstanding features as described above. 



\ which ia reactive with isocyanat , and at least one 
ionic group, group capable of ion formation and/ r 
hydrophii roup, and having number- ave molecular 
mass (Mn) or up to 10,1)00, preferably up to 2,000, and 
5 an OH/MCO ratio of more than 1 to 4 : 1. 

In accordance with a preferred embodiment of the 
invention, the abovementioned linear or branched compound 
of component a) is at least one polyol baaed on one or 
more polyethers, polyesters and/or polycarbonates, 

10 containing at least two OH groups per molecule and having 
a number- average molecular mass (Mn) of from 
600 - 10,000, preferably more than 1,000 and less than 
5,000, with the optional additional use of one or more at 
least difunctional low molecular weight alcohols and/or 

15 amines with a molecular mass of below 600 and preferably 
below 400. 

Component A) can, however, also be prepared in 
the following way. It is possible, for example, to start 
from a prepolymer containing terminal NCO groups, which 

20 is then reacted with e.g. an aminopolyol. The prepolymer 
is obtained by reacting one or more polyiaocyanates, as 
indicated, for example, for component b), with one or 
more compounds as indicated for component a) and/or with 
at least one compound as indicated for component c) . 

25 If desired, the reaction may also involve one or 

more at least difunctional low molecular weight alcohols 
and/or amines having a molecular mass of below 600. The 
NCO prepolymer is then reacted further with a primary or 
secondary monoamine containing at least one OB group to 

30 convert it to a hydroxy- functional polyure thane. Examples 
of monoamines which can be used are ethanolamine, 
N-methylethanolamine, di ethanolamine, 3-amino-l-propanol 
and 2 - amino -2- hy dr oxyme thy Ipr opan e - 1 , 3 - di o 1 . 

In a further preferred method, the prepolymer 

35 containing terminal NCO is prepared as above. However, 
instead of capping the isocyanate groups with a 
monoamine, the prepolymer containing terminal NCO is 
chain- lengthened using an OH-containing polyamine, e.g. 



